Objective: To perform a functional evaluation of peroneus brevis tendon transfer using an interference screw fixation in chronic Achilles tendon injuries. Methods: This was a cross-sectional, retrospective and observational study with medical record reviews and a convenience sample of ten (10) patients who underwent surgery between January 2013 and June 2017. The following clinical aspects were evaluated: sex, age group, race, affected side, injury time, distal stump size, gap between stumps, AOFAS questionnaire (pre-and 3 and 6 months postoperatively), patient satisfaction with treatment and complications. Results: The mean subject age was 38.1 years; subjects were predominantly male (80%), and with respect to laterality, the right side was predominant. The paratendinous posterolateral incision technique was used, with the identification and use of the peroneus brevis associated with bone tunnel fixation onto the Achilles using an interference screw. Surgical planning of the technique followed the same procedure in all cases. Two complications occurred during evolution when considering the early and late postoperative periods.
INTRODUCTION
The Achilles tendon is the strongest and thickest tendon of the human body and its injury occurs mostly in men during the third and fourth decades of life with an annual incidence of around 18 to 37 people per 100,000 (1) .
The Achilles tendon is formed by the convergence of the soleus and gastrocnemius muscles and is approximately 15 cm long and found in the rear part of the calcaneus. The most frequent cause of partial or complete rupture is eccentric overload of the musculotendinous unit. Chronic injuries are those that have gone unnoticed in initial treatment or as a result of re-ruptures of the Achilles tendon (1) (2) (3) . Such injuries are diagnosed by clinical history and physical examination, in which we note an insufficiency of the gastrocsoleus complex characterised by difficulty in walking and weakness in plantar flexion of the ankle. Finally, to complement the investigation, one can make use of additional tests, such as ultrasound and MRI.
In 2005, a meta-analysis by Khan et al. compared surgical and conservative treatment and concluded that the former has a much lower risk of re-rupture, allows early mobilisation and offers a shorter time to return to sport compared with conservative treatment. Surgery is the treatment of choice in patients who are athletes and those who require an early return to their activities (4) (5) (6) (7) . Numerous surgical techniques have been described for the treatment of chronic Achilles tendon injuries, as management is hampered by significant stump retraction and muscle atrophy, which is an indication for the use of tendon transfers. This study therefore aims to describe the Achilles tendon reconstruction technique by means of the peroneus brevis tendon transfer, using an interference screw for fixation, as well as the functional evaluation of patients undergoing this technique.
In 2014, Singh et al. showed that the peroneus brevis transfer offers a good postoperative functional response compared with primary tenorrhaphy. This can be explained by the fact that rupture sites can show changes in biochemical and genetic expression, resulting in a degeneration and reduction of tendon strength, even after repair (8, 9) . This study was conducted in order to evaluate the effectiveness of the Achilles tendon reconstruction technique with transposition of the peroneus brevis tendon using interference screw fixation onto the calcaneus in chronic Achilles tendon injuries.
METHODS
This work was approved by the Research Ethics Committee with registration in the Brazil Platform under CAAE number: 73397317.0.0000.5078.
Ten patients with chronic Achilles tendon injuries, confirmed by ultrasound, were evaluated. The patients were trea ted at a tertiary hospital between January 2013 and June 2017. All patients underwent a peroneus brevis tendon transfer fixed with an interference screw. Patients with diabetes, vasculopathies or acute injuries were excluded. Patients were evaluated in regard to age, sex, race, trauma mechanism, injury time, affected side, distal stump size, gap between the stumps and function. All patients responded to the American Orthopedic Foot and Ankle Society (AOFAS) questionnaire, preoperatively and 3 months and 6 months postoperatively; the degree of patient satisfaction was graded as very satisfied, satisfied, or dissatisfied, and complications arising from the surgical approach were also collected.
The surgical technique was performed with the patient in a prone position, with a paratendinous posterolateral incision, identification of the rupture zone and debridement of the stump (Figure 1 ). From the same incision, the peroneal tendon sheath was opened, and the peroneus brevis tendon was identified and isolated. A mini-incision was made in the fifth metatarsal base region to detach the peroneus brevis tendon, which was then transferred. The guide wire was positioned at an inclination of 45° in relation to the bone surface of the posterior calcaneal tuberosity. A 7.0-mm drill was then used to open the tunnel. The peroneus brevis tendon was inserted through the tunnel and fixed with a 7x20 mm blunt interference screw. The Achilles tendon stumps were attached to the peroneus brevis tendon with 1-0 polyglactin wire.
Postoperatively, patients underwent immobilisation of the lower leg region for 4 weeks in a neutral ankle position. After removal of the immobilisation, physical therapy was initiated to gain range of motion and proprioception. Patients were allowed to use load protected with bracing for two weeks and to use total load after eight weeks.
RESULTS
Eighty percent of the 10 patients evaluated in the study were male, and 20% were female. The mean patient age was 38.1 years old, ranging from 22 to 60 years old.
The mean injury time in the group was 127.1 days, ranging from 40 to 400 days, and the right side was affected in 40% and the left side in 60% of cases. In regard to race, 20% of patients were black, 30% were white, and 50% were brown (Figure 2 ).
The most common trauma mechanism was sports injury, which comprised 70% of the total injuries, and the primary sport cause was soccer. Traumatic causes accounted for 20% of cases and other causes accounted for 10% (Figure 3 ).
The mean distal stump size was 2.75cm, varying from 2.5cm to 3.0cm, while the mean gap between stumps was 5.5cm and ranged from 4.0 to 7.0cm.
The mean preoperative functional evaluation score, according to the AOFAS questionnaire, was 53.3 points. The same score 3 months postoperatively was 91.8 points and at 6 months postoperatively it was 94.9 points (Figure 4 ). Patients rated their satisfaction with treatment as very satisfied in 50% of cases, satisfied in 50% and dissatisfied in 0%.
Two surgically addressed patients (20% of cases) had complications with skin necrosis. These patients were treated using conservative measures (local bandage associated with oral antibiotics) without the need for surgical reapproach. 
DISCUSSION
This study documents our experience with peroneus brevis tendon transfer fixed with interference screw in the treatment of chronic Achilles tendon injuries with a mean 4.5 years of follow-up (January 2013 to June 2017).
We found a prevalence of Achilles tendon injuries in male patients between 30 and 50 years of age. These data are similar to those reported in the studies by Reito et al. in 2018 and Mann et al. in 19911 (4, (10) (11) (12) .
The surgical option with use of the peroneus brevis tendon to repair and strengthen the injured tendon is an established technique, as described in Teuffer's 1974 studies and confirmed by more recent studies (3, (7) (8) (9) (10) . This approach has shown satisfactory results in relation to re-rupture rate and patient satisfaction (3, 10, 12, 13) . In our study, we found satisfaction rates similar to those of the above-mentioned studies.
In 1997, Nery et al. showed that the surgical procedure involving removal of the peroneus brevis tendon from its insertion, for use as reinforcement in the repair of Achilles tendon injuries, does not show any decrease in maximal eversion torque when compared with the torque of the non-operated contralateral side (9) . These results demonstrated that no force imbalance occurs between the foot's evertors and inverters, which we confirmed in our sample.
We observed a low incidence of postoperative complications in our study. We had two cases of wound dehiscence associated with superficial wound infection, which were resolved with conservative measures without the need for any new surgical approach. There were no cases of re-rupture after reconstruction.
In our study, the AOFAS scale evaluations demonstrated excellent functional results in the 3-and 6-month postoperative evaluations compared with data reported in the literature (11) (12) (13) (14) (15) . All patients returned to their activities without functional loss.
CONCLUSION
The surgical technique of peroneus brevis calcaneal tendon graft fixation with interference screw is reproducible and offers optimal functional results according to the AOFAS scale. The technique proved to be a good option for the treatment of chronic Achilles tendon ruptures when compared with data reported by other authors and offers a low complication rate and good reproducibility.
